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COUNCIL APFROVES 2 FOR DEGREES

In the Scientific Council of the Institute of Automatlocs
and Telemechanics, Academy of Scilences USSR

. At the mesting of the Sclentific Council cf the Inastitute of Automatics
and Telemechanics, Academy of Soisnces USSR, on 20 Dacember 1945, a defense
was conducted of a dissertation presented Sy M. A. Ayzerman, a oc-workor of
the Institute, in fulfillment of requiremente for the acedemic degree of
Dostor of Techniocal Sclences. The subject of the dissertation was: "“The
Criteria ¢f Conv.rgence o Processes of Automatic Fegulation, Taking Into
Account the Ncalinearity of the Characteristics of the Elemeats ox the
Apparat‘;ig.”

The oandidate examined the conditicns under which the pracess of auto- )
matic regulation was convergent not only "for small (deviations),” but also . '
“for large (deriations)," after the given initial deviations. Successive 1
application of tha coriteria of Bendixon and the second method of Lyapunov
, permitted the determination of conditions, which the noclinear differential
-, equations desoribing the pracess of rogulstion must eatisfr ‘n order that ™s PR g
procvess might converge tovard a positicn of equilibrium stabilized by the regu- Tl S
lator after the glven deviations. :

It developed that for the convergence of the processes “for large(devi-
ation),” 1t vas sufficlent to reguire that the nonlinear characteriatice of
. the separats elements of the apparatus not go beyord the limits of the regions
p vwhich oan be ast up for any system of equations by a uniform metiod. The fact
of the convergence of the process is not dependant ugon how the characteristics
prooeed inside these regions.

The developed methods are set Zorth in the dissertation for the analysis .
of classic types of regulators: direct action, indirect action with inflexible
feedback connection, lsoirome (isochronistic?) resulators, and stabilizers
with additional reaction st the basis of the firast derivative.
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Reglons are constructed, for qll tynes ol reslators, in whicl the

“caaracteristics of the elemc.xts ‘of the apperstus should proceed without
diaturbing the conditions »f co.vurgencc of the syster after the given

deviations. . series of exomples of a sinilrr type wac solved numsrically,
applicable to concretz instellatlcons of apeed regulation of uighwspeed Diesel
motors.

In conolusion the candldats formulated six new mathematical probdlems,
the solution of which would guaractee the further perfection of methods de-
veloped in the dissertation.

The officlal opponents UN. G. Chetayev, Corresponding Member, Academy of '
Sciences USSR, Professor K. F. Teodcrenlk, Doctor of Physicomathematical B
Sciences, and Professor G. G. Knlish gave the work a plus grade.

Chetayevr noted, es the basic attalument of the work, the successive
application of strict classical methods of Lyapunov and the ideas polnted
out by Lyapunov. in a demonstration of onc of his theorems for the solution :
of concrete technical problems of automatic regulation. Chetn’yeg\ emnphagized, P
as essential attainnents, that the developed method permite taking Qnta acoaunt '
the nonlinearity of the charactoristlics fixed grapaloally.

Teodbrohik emphasized the meaning of the work for .he techniques and \
physics of ocacillations, and noted the posaibllity of extending the results
to certain new problems not mentioned in the disssrtation. \\
Academician A. A. Andronov, Doctor of Technical Bclences, Professor

V. K. Popov, and N. N. Nastenko, Z. Ya. Beyrakh, M. V. Meyerov, et al,
Cand dates of Technlcal Soiences, took part Ln the discussion. .

Andronov remarked that the dissertation of Ayzerman does not essentlally
contaln any new mathmatical conclusions, tut contalns conclusions necessary
for the theory of regulation. RNamely, in Ayzerman's dlasertation, for a
gerios of practical end imporctant ¢asec there 1s first of all given a basis
of validity satlafying the procedure for linearity of the equation of motion
which lies at the base of the majority of contemporary works.

Elucidating this assertion, Andronov emphasized that over 90 peroant of
all oconteumporary works on the theory of regulation ure dv/oted to linearized
problems. Among these, on the stirength of Lyapunov's theorem, the criteria
of Routh-Hurvitz, written for such linearized problems, permit us to speak--
in relation to the original ronlinear problems--only of the convergencs of the
regulating process with sufficiently small deviationa, which obviously dcazs
not by itself establish a procedure. The problem, linked with the baals of
liaear methods and the explanation of why "stability for small (devietions)®
often corresponds in practlce to adequate "stability for large (deviations),”
was set up long ago. An esseutinl step in the solution of this problem was
made by Ayzermsus. o -

Professor A. I. Iurre, Doctor of Technical Scisrces, alao rsad a paper
at the meeting of the Scientific Council in which he gave a brief evaluation
of the work of the candidate.

By a seerst vote, the Scientific Council of the Institute unanimously
declded to petition for the award of a university degree of Doctor of Techn!-
cal Sclencea to Ayzerman.

At the sane assembly of the Couucil, Engineer M. A. Rozenblat corlucted
a delense of his dissertation on the subject "Magnatic Amplifiers,™ presented
in fulfillment of requirements fsr the uaiversity degree of Candidate of
Technical Sciences.
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Ta the lasi fiw resmrs. .opuctic w\gl figrs ‘mv-, recelved a wide appll-
cation in numerons proiect. L) i ticmperncisn, regulatlon, apd contro l.
Durtng “iig timo, the basic problenc 2T thweory end deslge of magoetic ampl
fierz were develsped to (in inadsquate "1»' d

In the first chaptew of the dlssertstion, the basic properiles and
characteristics of ferromugnetic rulerials under simultaneous megnetlization
in co’rcent and variable magretic iielde ars discussed. The obtained theo-
reticel and cxperimentel data s u:zed for the analysls of varicue designs of.
magnetic amplifiers, and 11 the development of uethods for desigonlng cortain
types of amplifiers.

In the second and thlrd chapters, the baslc types of magnetic amplifiers
and amplifiers with feezdback are discuszed. Counditions are determined for
.maximum sutput and maxismm senaitivity of various types of amplifiers. The
“lependonce >f the characteristics of varloue magnetic amplifiers ou the changs
of voltage and frequency of the supply source, the temperature of the surround-
ing area, the degres of initlal magnetlizetion, and other factors, are estab-
lighed. Resvlts are drawn from experlmental research on the most intsresting
types of magnetic amplifiers.

The fourth chapter »f the work represents a specific interest. Hare,
evidently for the first time, the basic factors defining the temporary
oharacteristics of magnetic amplifiers are made appareant. The thedretical
analysis and experimental research, conducted by the author show that:

1. The lag 11 a magnetio amplifier is determined chiefly by the para-
meters of the control circuit.

2. In ordinary designs using magnetic amplifier with two-sided control,
the dependence of the total change of the conatant component of the magnetic
currents in all the cores of the amplifisr on the value of the signal current
18 close to the linear. As a consequence of this, the process of increasing
the ourrente in the cvontrol circuits of such magnetic amplifiers ocan be con-
sidered as ocourring according to expoaertial law.

3. The time conctant 09 the cumulative magnetic amplifiers is equal to
the sum of the time constants of the separate control circuits.

k. The relatitan of the time constants to the coefficlent of amplifi-
cation 1s a constant value for similar magnetic amplifiers, distinguished only
by the parameters of the control circuits.

5. The inolusion of feedback dirtnishes the ralution of the time ounstant
vo the ooefficient of amplification.

™e fifth chapter contains the author's proposed methods of designirg
various types of magnetic power amplifiers, and the expsrime.tal verification
of the design types.

The officinl opponunt, Prafessor V. ¥, Mii'shteyo, Doctor of Teounioal
Sciences, remarked "The work of Uom:zde Rozenblat appears to be, sv far as
we konow, the first work in which all incwu types of magnetic amplifiers are
examined, the first work the acquaintance with which gives an adequately com-
plete presentation of the diversity of tae layouts of magnetisc ampliffers, of
the relative merits of the designs and construction, and creates for the reader
a sufficiently wide scope for the intelligent selectfon of a magnetic ampli-
fier most suitable for use in any concrete case.”

Docent A. A. Feldbaum, Candldate of Technical Sciences, in his capacity
ag an officlal opponent, pointed out "The proposed methuds of design appear
to be completely practicable for cngineering purposes. Therefore, they,
together with the rich experimental data collected in the present work, do-
serve wide distributiocn enong engineers.hevi®® “o do with design construction
end research of magnetic sapliflsr=."
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Noting the significant merite and practicel value of the dissertation
"Magnetic Amplifiers,™ the o1’ :1al oppononts expressed the desire to dirsct
Farther work in the field of theory and design of nagnetic ampllifiers.

. By'a secret vote, the Scisntifio Council unanimouely decided to sward
Rozenblat the university degree of Candidata of Technical Sciences.

. The basle ideas of the developed methods are set forth in articles by
the ocandidates in the periodical, "News of the Academy of Sociences; Depart-

. ment of Technical Sglences” 12 (19k4),.and in the perisdical ™Automatioa »
and Telemechanics" 2 - 3 (1946}, 1 (1947). ‘

~-END -~

b -
CONFIDENTTAL

CORFIDENTIAL

7 §e

* g B T

antizd Copy pproved for Release 2011/07/18 : CIA-RDP80-00809A000600231000-5

b




